Inhibition of mitochondrial respiration by analogs of 4-phenylpyridine and 1-methyl-4-phenylpyridinium cation (MPP+), the neurotoxic metabolite of MPTP.
In order to clarify the structural requirements associated with the inhibition of mitochondrial respiration by MPP+, the neurotoxic metabolites of the Parkinsonian agent MPTP, ten sets of pyridine/N-methylpyridinium pairs and a few miscellaneous compounds were evaluated on rat liver intact mitochondria (Mw) and on submitochondrial particles (SMP). The pyridinium partners were much more potent inhibitors on Mw than on SMP, indicating that they are concentrated inside mitochondria by the energy-dependent process previously reported for MPP+, probably as a consequence of non-specific passive transport across the mitochondrial inner membrane in response to the transmembrane potential. In the SMP assay, the neutral pyridines were stronger inhibitors than were the pyridinium cations, and the inhibitory potency varied little with structural changes. The N-methylated forms of beta-carbolines may act as endogenous MPP+-like agents.